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In the present paper all of the species of this o*eniis heretofore known 
from the Philippine Islands have been considered, as well as a host of 
new forms which were collected by ^faj. Fxlgar A. Mearns, U. S. Army, 
and presented l)y him to the U. S. National Museum. 

VIVIPARA ANGULARIS Muller. 

IMate X, %. 1. 

Ilelh' cmguUms Muller, Hist. Verm., Pt. 2, 1774, p. 187. 

Shell quite laroe, conic, lioht to dark olive o’reen. Whorls increas- 
ing very regularly in size. The first and second rather loosely coiled, 
marked by faint spiral lirations. On the third the keels characteristic 
of the adult shell make their appearance; in addition to the keels there 
are many fiiie spiral lirations. The adult shell is marked by three 
spiral keels between the sutim‘s, of which the peripheral one is by 
far the strongest. Tlu' two supra-periyiheral keels divide the space 
between the sutures into three areas, of which the one immediately 
below the summit is a little wider than the other two, which are equal 
in width. The space between the summit and the tirst keel forms a 
sloping shoulder. In addition to tlu^ three keels, the whorls are marked 
by numerous microscopic, minutely granulose spiral lirations and 
moderatel}^ strong incremental lines between the sutures. Periphery 
of the last whorl angulated. Base well arched, narrowly umbilicatcd, 
marked by lines of growth and many tine, wavy, equally developed, 
and ecpially spaced tinely wrinkled spiral lirations. In some specimens 
the area adjoining the umbilicus is moderately excavated, in others it 
is almost clo.sed. Aperture suboval, bluish white within, edged with 
a dark-bi*own border; outer lip thin, rendered slightly sinuous l)y the 
keels; columella moderately strong, concave, and slightly reflected; 
parietal wall covered with a thick callus in adult shells, which is bluish 
white, with a dark border, and lends the peritreme a complete aspect. 
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Ill adult shells IIk^ last whorl is usual Iv^ soni(‘wlmt deflected below the 
iieripheral kecd of tlu^ pn'ceding tui ii, and the keel is thus exposed 
above the suture. Opercailuni reddish brown, with scarce!}^ depressed 
(‘ceentri(‘ nucleus and inain^ fine lines of growth. 

The s])(‘ciinen figured probalily had seven and a half whorls (the 
early ones being soinewdiat eioded) and measures: Altitude, min.; 
greater diameter, 24.5 mm.; lesser diameter, 21.1 mm,; aperture, alti- 
tude (from the posterior angle to the base of the columella), 17.4 mm.; 
diameter (at right angles to the last from the middle keel of the outer 
lip), lo mm. There are eight specimens of this species in the collec- 
tion of the U. S. National Museum — three. Cat. No. 103609, from 
Luzon, Philippine Islands, of which one has served for our descrip- 
tion and figure; Cat. No. 104056b, one specimen, collected b}^ Rich in 
Luzon; one. Cat. No. 47996, collected by Ilungerford at 8t. Cruz 
Bay Lake, Luzon, and three specimens. Cat. No. 19985, obtained bv 
the North Pacific Exploring Expedition at Manila, Luzon, Philippine 
Islands. 



VIVIPARA ANGULARIS BURROUGHIANA Lea. 

Plate X, ll^s. 8, 4. 

PahuUna himmu/hiamt Lea, Trans. Am. Phil. Soc., V, 1887, p. 113, pi. xix, 
tig. SO. 

There are three specimens in the Lea collection, Cat. No. 105640, 
U. S. National Museum, which were collected b}^ Doctor Burroughs 
at Manila, Philippine Islands. Since the types were collected by 
Doctor Burroughs at Manila, it is quite likely that these specimens 
represent the cotypes upon whicli Doctor Lea based his description. 
This appears all the more probable, as one of the three shells agrees 
in every respect with the figure cited above. V. cl hurronghicunt 
represents a strongly sculptured form of anguJaris. In this, the S])aces 
between the keels on the spire are nnirked with a number of slender 
sul)granose lirations. In some individuals the.se lirations attain almost 
half the size of the middle keel. The sculpture of the base also is 
much stronger than in V. angnJaris proper. There are five lots in 
the collection, the one cited above, of which one specimen is figured, 
Plate X, fig. 4, which measures: Altitude, 31). 2 mm.; greater diameter, 
28.2 mm. Cat. No. 19984, L.S.N.M., fifteen specimens, collected f)v 
Wilsoup at Manila. Of these eight are nepionic shells. Cat. No. 
90477, one specimen, from ^Manila, the strongest sculptured individual, 
here figui’ed. Plate X, fig. 3. Cat. No. 104056, U.S.N.Nl., one speci- 
men, collected by Rich, in Luzon, Philippine Islands. Cat. No. 192975, 
U.S.N.M., four individuals, collected bv Mu]. Edgar A. Mearns, at 
Pasay Beaidi. Manila, Luzon, Philippim^ Islands. 
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VIVIPARA ANGULARIS PHILIPPINENSIS Nevill. 

Plato X, tig. U. 

PnhuUna philrppincHsis Nevill, Hand last Moll, Tnd. Miis., 1884, p. 24. ? 
]lri}K(ra hanh'ii'i Fhalexeeli), \>rz. l^alndina, 18H4, p. 018, for P. Intermedin, 
Hanley, iMs., Reeve, tig. 57, 1808, Loi‘. ? (not of Heshayes). 

Long. 23, diam. 19 mm. This is a very closely allied form t<* J\ jnrcudea; indeed, 
jji’ohably only a geograpliieal race and ])erha])S wonhl be better classed as a variety of 
it. It can nevertheless l)e readily distinguished l)v the keel on the last whorls, giving 
the suture a canaliculate a})pearance by the less develojied sjural structure, by tlie 
}>reseiiceof Iongitu<linal, sul)ol)solete plications, as also liy its shorter and more decol- 
lated hu’in, more convex whorls, the last one sul)angulate, darker and duller epider- 
mis and blacker peristome, which is more or less angulate below. 

Von ^lartens wouhl not appear t<> have met with it, as it can not surely Ije the 
form he mentions, Mai. Blatt. 1865, p. 148, as a rounded keelless, extreme variety of 
P. hnrrowjltiann. One of niy specimens a])i)roaches Reeve’s tig. 53 [P. varinatn) , in 
the more rounde<l peristome ami less distinct subangulation of the last whorl. Seven 
specimens, ^lajajay, Luzon; coll. R. Hungerfonl, es<]. 

The above are NevilTs remarks upon this form. Three speeimens, 
Cat. No. 10405(). U.S.N.M., one of which is hen^ tloured, agree with 
Reeve's figure 57 and also with the above remarks. I" a. pJuJ 
.s‘M* i’e])resents a form of 17 aiHfuJarls, in which the two supra-periph- 
eral keels have become obsolete: the ])eripheral one tilone remains, 
forming the peripheral angle. Its child' marks of distinction, how- 
ever, lie in alternating narrow dai*k and light longitudinal bands, the 
first, the narrower, probably re})r(^sent resting stages and are usuall}" 
a trifle mori' elevated than the broader light areas, and lend the shell 
an obsoletely riblxHl appearance. The spiral scnl])ture, consisting of 
tine granose spiral lines in W (nujnJitrls^ is in the present form i-educed 
to mere indications of microscopic spiral lines, the surface having a 
polished appearance. The coloi’ in the three specimens varies from 
light 3 "ellowish-green to dark olive-grc(m ground, with narrow longi- 
tudinal brown iiands. The speeimens at hand, which also come from 
Lnzon. force me to assign this form a ])lace under T. aiHjiihfr!.s, The 
one figui-ed measures: Altitude, 21 inm. ; greater diameter, 17 mm. 

VIVIPARA ZAMBOANGENSIS, new species. 

Plate XT, fig. 19. 

Shell conic, thin, dark olive green. Nepionic whorls one and one-half, 
well rounded, smooth. Succeeding turns somewhat inflated, marked 
between the sutures by three spiral keels, of which the basal one, which 
is a litth‘ stronger than the other two, marks the periphery. The two 
post-peripheral keels divide the space between the summit and the 
pmlpherv of the whorls into three e([ual, almost flattened areas, whi<*h 
are marked by many very line and somewhat wavy, spiral lines, that 
lend the surface a silky luster. The summit of th(‘ whorls falls imme- 
diatelv below the peripheral ke<d in all but the last turn: in this it is 
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cletloctiHl toward the )>ase and a narrow l)and l)eeonu‘s appannit between 
it and the peripheral keel. Base rather shoi*t, well arched, narrowly 
umbilicated, marked liy numerous tine, wavy, spiral striations as on 
the spire. Aperture small, subeircular; black edged, bluish \vhite 
within; outer lip tliiin faintly angled at the keels, columella thin, 
strongly concave and somewhat reilected over the slitlike umbilicus; 
parietal wall covered with a thick callus which renders the peristome 
practically continuous. Operculum reddish ]>rown with depressed 
eccentric nucleus, marked by man}" incremental lines. 

The type and lifty-four specimens. Cat. No. 192956, U.S.N.M., 
were collected by Maj. Edgar A. ^learns, at Zamboanga, Mindanao, 
Philippine Islands. The type has live wdiorls (the nucleus being eroded) 
and measures: Altitude, 25.9 mm.; greater diameter, 20.2 mm.; lesser 
diameter, 18.8 mm; aperture, altitude (from the posterior aiigle to 
the l)ase of the columella), 18.1 mm.; diameter (at right angles to the 
last, from the middle keel of the outer lip), 11.5 mm. 

A single much-worn individual, Avhich is a little more slender than 
the shells from the type locality, was colle(‘ted by Major Mearns in 
Libiingan River at Lal)as, Rio Grande Valley, ^lindanao, Philip])ine 
Islands. 

VIVIPARA ZAMBOANGENSIS TUBAYENSIS, new subspecies. 

Plate X I, tig. 16. 

Shell similar to V. zamhHUKjenxh^ ])ut sulyglobose, with the whorl 
more inilated and with the secondary sculpture much more strongly 
developed. Tlie six slender keels abov e the stronger peripheral one 
are of almost e(jual strength and the spaces between them are occupied 
by spiral lirations as in V, zamhoan(j< The base also is more 

inflated than in V. zainhoangenfih and the umbilicus is completely 
closed. In color it is also entirely ditferent, being light lirown or 
yellowish brown. The sculpture of the present form bears the same 
relation to Y, zanthoiunjenxi^ WvAt l"e. l>}irro»((ihkn'u(\)^\\v^ to V^angii- 
larls. The type, which has five whorls remaining (part of the nucleus 
being lost), measures: Altitude, 22. T mm. ; greater diameter, 20.1 mm. ; 
lesser diametm-, 18 mm. 

The type and two specimens. Cat. No. 192974 U.S.N.]\I., were col- 
lected by Maj. Edgar A. Mearns in Tubay River at Santiago, Min- 
danao. Philippine Islands. 

VIVIPARA ZAMBOANGENSIS DAVAOENSIS, new subspecies. 

Plate XI, fig. 17. 

This form resembles T7 tuhayensis in contour, but is much more 
delicate. It is flesh colored. The periphery is marked by a weak lira- 
tion, while the rest of the surface is marked by many ill-defined. 
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closely spaced, tine, wavy, s}>iral lii'atioiis on tli(‘ spii(‘ and the base. 
A few of tliese liratioiis ai*(‘ a stroni>ei* and visible to the miaided 

eye. Th(' sutures are strongly inipi*essed and tlie well-rounded base 
is openly, narrowly iimbilieated. 

The type. Cat. No. 19297r>, was collected by Maj. M A. jMearns at 
Davao, ]\Iind;inao, Philippine Islands. It has tive and seven-eighths 
whorls and measures: Altitude, nun.; greatei* diameter, 17.6 mm.; 
lessei- diameter, 14.1 mm. ; apmdure, altitude (from th^posterior angle 
to the middle of th(‘ base), 1;^ mm.; diameter (at right angles to the 
last, from the middh' of the ont(‘r lip), 9.5 mm. 

VIVIPARA ZAMBOANGENSIS SURIGENSIS, new subspecies. 

Plate XI, tig. IS. 

Shell res(unbling I’! ,r. (lan((;citsJs in outline. l)ut polished, periphery 
obsolete! V angulated. The shell is of light olive green color, with a 
few narrow^ longitudinal })rown l)a{ids at irregular intervals. Bas(‘ 
well rounded, narrowly umbilictited. Under high magnitication the 
surface of the spire and base show many very tine, quite closelv spaced, 
wavy lirations, which are scanady perceptible to the naked eye. 

The type, Ctit. Xo. 192977, U.S.N.M., wtis collect(‘d by Alaj. Edgar 
A. Alearns in Bagtinga Kiv(‘r, Surigao, Alindanao, Philippine Islands. 
It has tiv(‘ whorls and ntetisures: Altitud(‘, 16.4 mm.; major diameter, 
U>.8 mm.; h‘sser diameter, 18.4 mm.; aperture, altitude (from the pos- 
t(‘i‘ior angle to tin* middle of the base), 10.4 mm.; diameter (at right 
angles to the last, at the middle of the outer lip), <s.5 mm. 

VIVIPARA MINDANENSIS, new species. 

XI, tig, 11. 

Shell subturreted, light olive green. The early whorls of the type 
are (‘rod(‘d, but it contained nim^ nepionic* shells, one of which will 
serve for the description of the early turns. The hugest nepionic 
shell has three and one-half volutions, the first two of which are more 
loosely coiled and more rounded than those that follow. They are all 
marked by exceedingly line spiral striations. The periphery of the 
last whorl of the nepionic shell is strongly angulated, while the base 
is rouiuh'd like tin* s|)aces between the siitui*es and nan-owlv umbili- 
cated. The adult whorls are inflated, evenly rounded at the side, but 
abnq^tly so near the snimnit, which renders tins roundly tabulated. 
The peripheiy of the last whoid is marked ))y a moderately strong 
keel, while the space between it and the summit is crossed by six 
slender threads, which are not regularly spaced. In addition to these 
threads then* are many exceedingly fine interrupted wavy spiral lira- 
tions between them. The summit of the whoids falls considei’ably 
below tin* pt*ripheral keeU and (*xi)oses this above the sutui’e in all the 
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whorls. The sunmiils o1‘ the whorls and the rounded shoulders are 
marked in addition to the above-mentioiual seulptnre with obli(jvu‘ 
wrinkles, which o>ive this part of the whorls a quite strongly malleated 
appeai-ance. Periphery of the last whorl angulated. Base short, some- 
what inllated, well arched, excavated about the nari*ow open umbilicus 
and marked by ten subequal and irregularly spaced slender spiral lira- 
tions, between which there are many exceedingly tine interru])ted papil- 
lose spiral lines. Aperture oval, bluish white within, bordered b}" a very 
narrow black edge on the outside; outer lip thin; columella coneave, 
slender, somewhat expanded at the base and slightly reflected over the 
umbilicus; parietal wall eoyered with a thin callus; operculum orange, 
with depressed eeeentrie nucleus marked l>y many lines of growth. 
The type and seven specimens, Cat. No. P)2559, T.S.N.^M., were col- 
lected by Major jMearns in Lake Lanao, Mindanao. It has lost the 
first two nuclear whorls. The five which remain measure: Altitude, 
31.1 mm.; greater diameter, 24:, i mm.; lesser diameter, 22 mm.: 
aperture, altitude (from the posterioi’ angle to the middle of the base), 
15.3 mm.; diameter (at right angles to the last, from the middle of 
the outer lip), 12.5 mm. 

VIVIPARA MINDANENSIS BAGANGENSIS, new subspecies. 

Plate XI, fig. 12. 

Shell much more globose than V. mindane72,sis,, dark olive green, 
with a reddish tinge. Interior of aperture i*eddish brown. Spire 
and base marked by more or less equally spaced tine spiral lii-ations 
and weakly developed obliquely forward slanting folds, which lend 
the last two turns a malleated appearance. In addition to the spiral 
lirations visible to the unaided e^^e there are many closely spaced, more 
or less interrupted, very line, wavy lines which can be seen under the 
microseoite. Base well rounded and narrowly umbilicated. 

The type, Cat. No. 192979, U.S.N.^NI., was collected by Maj. Ik A. 
]\Iearns in Baganga River, Surigao, Mindanao. It has six whorls (the 
first being decidedly woni) and measures: Altitude, 22.8 mm.; greater 
diameter, 19.3 mm.; lesser diameter, 17 mm.; aperture (from the pos- 
terioi' angle to the base of the columella), 18.8 mm.; diameter (at 
right angles to the last, at the middle of the outer lip), lo.3 mm. 

VIVIPARA BULUANENSIS, new species. 

Plate XI, fig. 1.5. 

Shell thin, subturreted, In’oadly conic, light bi-own, shining. All 
the whorls inflated and well rounded, with n broad rounded shoulder 
at the summit. Sutures strongly impi-essed. Periphery of the last 
whorl with a mere indication of an angulation. Base short, well 
rounded, rather bi*oadly openly umbilicated. The entire surface, both 
on the spire and on the base, marked by many moderately strong lines 
of growth, and many tine equally developed and subequally spaced 
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wavy .spiral liration.s. The cios.siiig of thes(‘ two el(‘ments lend the 
.shell a linely retieulated .sculpture. Aperture, moderately large^ oval, 
white, with a l)rowni.sh tinge within; outer lip, thin; columella very 
slender, somewhat expanded at ba.se and slightly rellected: parietal 
wall covered with a short, thin, semitransparent callus. Operculum 
reddish orange, with but slightly depressed eccentric nucleus and 
many lines of growth. 

The type and 136 specimens. Cat. No. 162978, U.S.N.M., were col- 
lected at Lake Ihiluan, Mindanao, Philippine Islands, by Maj. Kdgar 
A. Mearns. The typ(‘ has six and one-half whorls and measures: 
Altitude, 30.8 mm.; greater diameter, 23.3 mm.; lesser diameter, 28.8 
mm.; aperture (from the posterior angle to the middle of the base), 
1.').2 mm.; diameter (at right angles to the last from th(‘ middle of the 
outer lip), 12 nun. 

This entire lot is remarkably uniform in shape and sculpture, ditier- 
ing only in color, in which there is a variation from light olive green 
to reddish brown. 

VIVIPARA CARINATA Reeve. 

Plate XI, fig. 14. 

Paludina varinata Reeve, (’onch. l(‘on., XIV, 1S6H, no. 53, tig. 53. 

The name of the present shell is somewhat misleading, since the 
carination is restricted to the periphery of the early whorls. In the 
adult turns it is (juite obsolete. 

The shell is conic and of olive-green color, with an occasional nar- 
row, dark, longitudinal stripe. The earL whorls are eroded in all of 
our specimens. The later ones are evenly rounded between the sutures, 
marked by lines of growth and exceedingly tine, closely spaced, obso- 
lete, spiral lirations. kSutures strongly impressed. Periphery of the 
last turn ob.soletely angulated. Base well rounded, with a narrow 
umbilicus, which is almost completely covered by the somewhat 
retlected columella, marked as the spire. Aperture moderately large, 
bluish white within, outer lip thin. Columella slender, concave, and 
somewhat retlected; parietal wall covered by a thin callus. Oper- 
culum reddish, with slightly depressed eccentric nucleus and many 
lines of growth. The speedmen descril)ed and figured. Cat. No. 103666, 
U.S.N.M.. has the apex badly worn. The six remaining turns meas- 
ure: Altitude, 31.8 mm.; greater diameter, 25.2 mm.; lesser diame- 
ter, 23.4 mm.; aperture, altitude (from the posterior angle to the 
middle of the base), 18.6 mm.; diameter (at right angles to the last 
from the middle of the outer lip), 14 mm. Another specimen, belong- 
ing to the same lot, with worn nucleus and live whorls remaining, 
measures: Altitude, 22 mm.; greater diameter, 18 mm.; lesser diame- 
ter, 15 mm. These two individuals are marked Philippine Islands, 
without nearer designation of locality. Three additional specimens. 
Cat. No. 47995, U.S.N.M. , were collected in Luzon, Philippine Islands, 
l)y Ilungerford. 
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VIVIPARA CUMINGI (Hanley) Reeve. 

Plate X, Fi^. 7. 

Pahulina cumuKj} (Hanley) Peeve, Conch. Icon., XIV, no. 11, 

11, IP/. 

Shell Hubolo))ose, of light olive o-reen color. The early whorls are 
but little elevated, well rounded, uuirked by lines of growth and a few 
(exceedingly tine interrupted spiral lirations. Fi'oiii the third whorl 
on the turns are decidedly inflated and strongl^^ roundly shouldered at 
the suuunits, the shoulder being almost tabulated. These whorls are 
marked ])v faint lines of growth and exceedingl>^ closely spaced, tine, 
wavy lirations. In additions to this sculpture a number of moderately 
strong, low, ol^lique, raised I’idges make their appearance on the last 
two turns, which, in connection with the above-mentioned sculpture, 
give these whorls a weakly malleated aspect. Sutures strongly 
impressed. P('i-iphery of the last whorl rounded. Base well rounded, 
narrowly unbi Heated, marked by the lines of growth and obsolete 
spiral lirations as on the spire. Aperture moderately large, oval, 
bluish white, with a narrow dark-colored )>ord(‘r; outer lip thin; colu- 
mella slender, concave, somewhat reflected over the umbilicus; ])arie- 
tal wall coven'd with a thick, bluish white, dark-edged callus, which 
gives the peristome a complete aspegt. 

The specimen desci’ibed and figured, Cat. no. lOodoiS, was donated 
by C, M. Wheatleys and comes from Luzon, Philip])ine Islands. It has 
live and one-half whorls and measures: Altitude, IT.I mm.; greater 
diameter, 14.8 mm,; lesser diameter, P2.t) mm., aperture, altitude 
(from the posterior angle to the middle of the base), 10.2 mm,; diam- 
eter (at right angles to the last from the middle of the outer lip), 7.8 
mm. Another specimen. Cat. No. 98070, U.S.N.^NI,, was collected at 
Manila, Luzon, Philippine Islands, by W. W. AValpole. 

VIVIPARA MEARNSI, new species. 

Plate X, fig. (>. 

Shell thin, polished, conic, strong!}^ keeled at periphery, greenish- 
yellow, with irregularly disposed, narrow, dark, longitudinal bands, 
which appear to mark resting stages. The entire shell on the spire 
and base is marked by tine incremental lines and very tine, closely 
spaced, spiral striations, which lend the surface a linely reticulated 
aspect when viewed under high magnification, (Nuclear whorls decol- 
lated.) Succeeding turns well but not evenly rounded, the posterior 
half between tin* summit and the periphery lieing decidedly more con- 
vex than the anterior. Periphery of the whorls bearing a strong 
iiarrow ctmipri^ssed keel, which is apparent al)ove the suture in all 
the volutions. On the earlier ones it is appressed (juite closely to the 
summit of th(‘ succeeding turn, while in the last two ^ olutions the 
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.summit falls somewhat below the keel and makes this appear all the 
more prominent. Base short, evenly and stronolv arched, with a 
narrow perforate umbilicms. Aperture ovate, rather laroe, the outer 
lip thin, rendered ; -shaped by the keel in the middle; eolumella slen- 
der, coneavely curved; parietal wall covered by a thick callus which 
joins the columella and the posterior angle of the aperture, rendering 
the peristome complete. OjXM’culum thin, ti’anslucent, reddish-brown, 
with depressed eccentric nucleus and well-marked imu'emental lines, 
the outer edge bearing a slight projection whic‘h tits into the angle of 
the peripheral keel. 

The type and 58 s])ecimens Cat. No. C. S. N. 51., were 

collected by Maj. Edgar A. 5Iearns, at Lake Lanao, Mindanao, Philip- 
pine Islands. The type has live whorls (the nepionic part of the spire 
being lost) and measures: Altitude, 43. S mm.; greatei* diameter. 3(>.3 
mm.; lesser diameter, 32.5 mm. Aperture: Altitude (fi’oni the pos- 
terior angle to the middle of the base), 21.5 mm.; diameter (taken at 
right angles to the altitude at the keel of the outer lip), 17.2 mm. 

Occasionally there appear ono or more very slight spiral lirations on 
the surface of the spire; these, how^ever, are not constant, even on the 
same shell, and therefore unimportant in the specilic diagnosis. 

This species is remarkably distinct from any of the recent Viviparas. 
It resembles V. yukotinovici Frauenfeld tigiired Plate 5, ligs. 7, 8, in 
the Verb. Zool. Bot. Ges. Witai. XIV. 18()4. w hich comes from the 
Neogen tertiary of West Slavonia. 

VIVIPARA MEARNSI MISAMISENSIS new subspecies. 

Plate X, tig. 5. 

Shell large, thin, subturreted, light olive green with many narrow^ 
dark brow n bands, wduch coincide with the lines of growTh and prob- 
ably mark resting stages. Entire surface marked by ratlnn- strong 
incremental lines. Nuclear w horls wanting. Succeeding turns intlated, 
shouldered at the submit and marked by three prominent spiral ridges 
and twx) less conspi(‘uous intermediate ones, between the sutures. 
The most strongly developed of these ridges is at the periphery, the 
next strongly developed one is located about twm-tifths of the dis- 
tance anterior to the summit, between the summit and the periphery, 
wdiile the third is about halthvay betwx^en these two keels. Of the 
twm weaker cords, one stands halfw'ay betw^een the middle and 
postei'ior keel, while the other encircles the shoulder, about as far 
posterior to the tirst keel as the other intermediate cord is anterior 
to it. The spaces between these kecds appear flattened and lend the 
outline of the w horls a polygonal appearance. Periphery of the last 
wdiorl strongly keeled. Base short, well arched, not umbilicated, 
marked by many tine rather closely spaced spiral lirations. a\i)erture 
suboval, white within, edged with black; outer lii) thin, rendered 
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somewhat polyg-onal on its ])osterior half bv the spiial cords; colu- 
mella slender, decidedly concave and slightly retiected: parietal wall 
covered with a thick white callus which is l)lack-edged like the lip and 
renderes the peristome continuous. 

The type. Cat. No. Ih2h()0. IT.S.N.M., was collected by iVlaj. Edgar 
A. Meanis in Lake Lanao, Mindanao, Philipjiine Islands. It lacks 
the nucleus and some of the earlier whorls, the last four only remain 
and these measure: Altitude, 31.7 mm.; greater diameter, 27.4 mm.; 
lesser diameter, 25.4 mm. Aperture; Altitude (from the posterior 
angle to the base of tlie columella), 18.5 mm.; diameter (at right angles 
to the last from the middle keel), 14.0 mm. 

VIVIPARA PAGODULA, new species. 

Plate X, fig. 8. 

Shell thin, broadly conic, turreted, greenish yellow with irregularl}" 
disposed, narrow, dark bands coinciding with the lines of growth. 
Nepionic whorls decollated. Succeeding turns rather depressed, with 
a broad sloping shoulder above, which extends from the summit to the 
strongly keeled periplieiy. This shoulder is marked l)v two spiral 
lirations, which are placed a little to each side of the middle of the 
upper surface. The periphery is marked by a very strong, hollow 
keel, which falls about one-third of the distance anterioi’ to the sum- 
mit, from the summit to the base of the columella in the last turn. 
The space between the ]>eriphery and the summit of the succeeding 
turn is marked by two ecpiallv developed spiral keels, which are placed 
on the vertical side. The lower one of these is immediately above the 
suture, while the upper one is at some little distance below the periph- 
ery, which projects considerably beyond them. Base of the last whorl 
rather short, marked by the two strong spiral keels, which are rather 
closely spaced and enclose a narrow channel between them. The space 
between the posterior keel and the periphery is quite strongly con- 
cave. The space between the basal keel and the narrow, almost cov- 
ered, unibilicus is well arched and marked by eight slender lirations, 
which are less strongly developed and more closely spa(‘cd about the 
umbilical area than at the keel. These lirations as well as the two 
basal keels are rendered faintly crenulate by the incremental lines. 
The spaces between the spiral keels and the lirations are marked by 
mau}’^ exeeedingl}^ line incised spiral stria tions, both on the spire and 
the base. Apeilure slightly effuse basally. irregular in outline, the 
peripheral keel marking a dc‘cp acute angle and the two basal ones 
shallow rounded channels in the thin outer lip: columella slender, con- 
cave, and somewhat retiected over the umbilical opening; parietal wall 
covered with a thin callus. 

The t 3 q)e. Cat. no. Ih2s58, U.S.N.M., was collected in Lake Lanao. 
^Mindanao, Philippine Islands, bvMaj. Edgar A. iNlearns, and has live and 
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one- fourth turns (the nucleus being lost), which measure: Altitude, 30 
mm.; greater diameter, 20.5 mm.; lesser diameter, 22.4 m.: Aperture, 
altitude (from the posterior angle to the base of the columella), 15.0 
mm. ; diameter (at right angles to the last measurement at the basal keel 
of the outer lip), 13.3 mm. 

VIVIPARA GILLIANA, new species. 

Plate X, %. 12. 

Shell large, broadly conic, reddish lirown. (First one and one-half 
whorls worn.) The second part of the second whorl shows the 
beginning of the sculpture of the adult turns, which (*onsists of three 
poorly developed keels, of which one appears at the periphery and the 
other two l)etween it and the summit. The space between the 
peripheral keel and the next one is a little narrower than the space 
between the median and posterior keel, while the space between the 
summit and tlie posterior keel is considerably widei’ still. The space 
between the summit and the posterior keel is moderatel}^ rounded and 
forms the shoulder of the whorl. The spaces between the other keels 
are flattened. The greatest convexity of the whorls is marked b}^ the 
median keel. Periphery of the last whorl angulated. Hase moder- 
ately long, strongly arched. The entire surface of the spire and l)ase 
is marked by rather strongly expressed, incremental lines and many 
closely placed, microscopic spiral lirations. Aperturi' large, subcir- 
cidar, reddish brown within; outer lip thin, rendered slightly angular 
by the keels; columella slender, concave, somewhat reflected over the 
umbilical area; parietal wall covered with a moderately thick dark 
colored callus. Operculum thin, vellowish, with decidedly depressed 
eccentric nucleus, marked l)y many lines of growth. 

The type and five additional specimens (three of which are nepionic 
shells having the same sculpture as the adult turns). Cat. No. U)2flT2, 
U.S.N.M., were collected by Maj. Edgar A. ^learns, in Lake Lanao, 
Mindanao, Philippine Islands. The type has five and one-half whorls 
and measures: Altitude, 37.4 nun.; greater diameter, 27.7 mm.; lessei' 
diameter, 23.5 mm. Aperture, altitude (from th(‘ posterior angle to 
the middle of the base), 21.1 mm.; diameter (at right angles to the 
last, at the middle keel), 17.3 mm. 

VIVIPARA LANAONIS, new species. 

Plate XI, fig. 7. 

Shell of medium size, decidedly turreted, olive-gn‘en with maii}^ 
narrow dark-brown bands which (*oincid(" with the rather strongly 
developed lines of growth. The largest young shell, taken from a 
specimen before birth, has four whorls, the first two of which tire 
helicoid, well rounded, and marktHl by a few faint spiral striations, 
Proc. N. M. vol. xxxii — 07 10 
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while the two which follow bear the .same sculpture as the adult shell, 
though less strongly developed. The whorls of the adult ^hell are very 
strongly tabulately shouldered, the shoulder terminating in a promi- 
nent compressed keel, which is located at about one-third of the dis- 
tance ))etween the summit and the base of the columella, anterior to 
the summit. This keel, which may be known as the peripheral keel, 
marks the widest part of the turn and overarches the rest. Between 
this keel and the summit of the succeeding whorl there are two addi- 
tional keels which are a little less strongly developed. The ba.sal one 
of these (the supra.sutural keel) is immediately above the suture, while 
the other (the median keel) lies half-way between it and the peripheral 
keel. A fourth keel, which is considerably less developed than any of 
the three others, is situated on the shoulder, about as far po.sterior to 
the peripheral keel as the first one below the peripheral keel is anterior 
to it. Base of the last whorl rather short, well arched, marked hy 
about eight subequal spiral lirations, which are a little more closely 
spaced and less strongly developed near the umbilical chink than away 
from it. Aperture irregular, bluish white within, with dark border; 
outer lip thin, rendered sinuous by the keels; columella slender, con- 
cavely curved; parietal wall covered with a moderately thick, bluish 
white callus, which is dark edged and gives the peritreine a complete 
aspect. Operculum thin, orange colored, with depressed eccentric 
nucleus and many lines of growth. 

The type, which has lost the first two nepionic turns, has five whorls 
left, which mea.sure: Altitude, 24.5 mm.; greater diameter, 17.4 mm.; 
lesser diameter, 15.4 mm. ; aperture, altitude (from the posterior angle 
to the base of the columella), 11. b mm.; diameter (at right angles to 
the la.st, from the middle keel of the outer lip), 9 mm. 

The present species, while fairly constant as far as general outline 
is concerned, nevertheless presents considerable variations in sculpture. 
These variations appear to follow certain definite lines, which will be 
noted below. It is an interesting fact that in all the gravid specimens 
examined, the nepionic shells taken from the parent, alwa3^s had the 
sculpture of the parent. Thereare 104shells which belong to this .species, 
all collected by Major Mearns, in Lake Lanao, ^lindanao, Philippine 
Islands. Eleven of these belong to the typical form, which is entered 
as Cat. No. 192363, U.8.N.M. 

Form alpha (Plate XI, tig. 8). — Differs from tvpical laaaonis in 
having the base smooth. There are six specimens of this form. Cat. 
No. 192364, U.S.N.M. 

Form beta (Plate XI, fig. 2). — Has two slender cords between the 
peripheral and suprasutural keel, instead of a single median one. 
There are only two .specimens of this type. Cat. No. 1923G5, U.S.N.M. 

Form gamma (Plate XI, fig. 4).— This lacks the keel on the shoub 
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der. Tl]ere are eleven specimens of this form. Cat. No. 19l2360, 

U.3.N.M. 

delta (Plat(‘ XL tig. 10). — This lacks the ihedian keel. There 
are four specimens of this form. Cat. No. 102307, U.S.N.Nl. 

eta (Plate XL tig. 0). — This lacks the median and shoulder 
keel. There are thirty-two specimens in the lot. Cat. No. 192368, 

U.8.N.M. 

ihda (Plate XL tig. 1). — lias same number and arrangement 
of the keels as in the tvpical form, but they are only weakly devel- 
oped; the peripheral one is not stronger than the rest and does not 
overhang them. Tliere are tweha* specimens of this form. Cat. No. 
192360, r.S.N.M. 

Forw iota (Plate XL tig. 5). — Like theta, but lacking the cord on 
the shoulder. There are seven specimens in the lot. Cat. No. 192370, 
U.S.N,]\L 

Form kapp(( (Plate XL tig. 3). — All the cords lost, except faint 
angles marking the peripheral and siiprasutural keels. Nineteen 
specimens. Cat. No. 192371, C.S.N.M. 

Form tamMa (Plate XL tig. 6). — In this form the peripheiy is 
angulati'd and the two siipraperipheral keels are merely indicated; 
base smooth. One specimen. Cat. No. 102073. U.S.N.Nl. 

VIVIPARA POLYZONATA Frauenfeld. 

Plate XI, tig. lo. 

Vivpara pijlyzcniata Frauenfeld, K. K. Zool. Bot. (tes. Wien, 1862, p. 2. 

Shell conic, thin, with the apex tiesh colored, the ground color of 
the rest olive green, while the spiral keels ai‘e dark brown. The first 
three whorls are helicoid and smooth excepting a few spiral striations. 
With the beginning of the fourth, the characteristic sculpture of the 
adult whorls makes its appearance, though at first this is merely indi- 
cated. The adult whorls are encircled between the sutures by three 
ecpially strong, well-rounded dark-brown cords of which the third is at 
the peripherv and is just covered by the summit of the succeeding 
turns, though in the last half of the last turn it is left exposed. The 
other two keels divide the space between the peripheral keel and the 
summit into three equal spaces. The first of these spaces forms a 
moderate shoulder. An additional slender brown spiral cord, which 
is only about one-lifth as strong as the others is located a little nearer 
the first keel than the suture. Base of the last whorl rather short, well 
arched, without mnbilicus, marked by a number of spiral keels which 
gradually diminish in size and l)ecome closer spaced from the peripherv 
toward the umbilicus chink. One of the specimens has seven quite 
rcgnlai’ly spaced basal cords. Anothei- has five less regularly dis- 
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tributed, while a third has only four coi'ds. The entire surface of 
the shell, in addition to the keels is marked with tine lines of g-rowth 
and many exceedingTy line spiral striations, the latter occurring between 
the keels. Aperture suboval, bluish white within, edged with dark 
brown: outer lip thin, rendered sinuous by the spiral keels; columella 
moderately thick, ‘glazing the nml)ili(*al area; parietal wall covered 
with a moderately thick bluish white callus, which is edged with dark 
brown and lends the peritreme a complete appeai'ance. Operculum 
light orange, thin, with depressed, eccentric nucleus, marked by many 
lines of growth. 

The three specimens before me agree in size and sculpture, two, 
Cat. No. 1050o(>, U.S.N.M., come from Manila, Luzon. One of these 
has seven whorls and measures, altitude, 19.9 mm.; greater diameter, 9 
mm.; lesser diameter, 12.7 mm. Aperture, altitude (from the poste- 
rior angle to the base of the (‘olumella), 11 mm.; diameter (at right 
angles to the last, from the middle keel of the outer lip), b.4 mm. The 
third specimen. Cat. No. 41125, U.8.N.M., was collected l)v Benson and 
donated by McAndrew, It bears the locality label, Philippines, and 
probably comes from Luzon, the typ(‘ locality of the species. 

VIVIPARA MAINITENSIS, new species. 



Plate X, tigs. 9, 10, 11. 

While the collection contains no less than forty-three specimens of 
this species, there is not one of the adult shells which is perfect. It 
has been deemed tidvisable therefore to base the specitic diagnosis 
upon several cotypes rather than a single imperfect individual. 

Shell subglol)ose, Avitli multisulcate spire and of light brown color. 
(The description of the first four whorls is based upon the juvenile 
specimen.) The lirst two and a half whorls helicoid, well rounded, 
rather loosely coiled. The first one marked by a few transverse 
wrinkles only. On the second one a few faint spiral lirations are 
apparent as well as weak lines of growth. On the first half of the 
third turn these lirations become stronger and are granulose, while on 
the second half of the same turn three conspicuous spii-al keels make 
their appeanmce. Tliese keels and the spai‘es between them are marked 
by many closely-spaced, fine, fine!}" papillose lirations. The fourth 
whorl bears five very strong rounded keels above the periphery which 
are equally well developed and e(pially spaced. Periphery marked 
by a depressed suhais, which ])ears a low, well-rounded keel in the 
middle, which is about one-half as wide as the first supra and infra 
peripheral k(‘el. The peidpheral sulcus in Ceality is not a sulcus but a 
keel less raised than tln^ two which l)ound it. The base of the fourth 
whorl is well rounded and marked by low, almost flattened, closely 
spa<‘ed cords, of which thei’c arc two kinds, nariow and broad, the 
latter about thn^e times as wide as tlie former and alternating with 
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thoiii. Thoiv are about twent} -four cords on the base; they gradii 
ally lieconie narrower from the periphery to the iinilnlical chink. 
These cords are marked by spiral lines of very minute papilhe. 

Seamd cotijpe . — Fifth and sixth whorls intiated, marked by six 
strong, moderately rounded cords between the summits and the periph- 
eral sulcus. The first of tliese, at the suture, is considerably broader 
than the rest, and somewhat tlattemHl, forming a narrow shoulder. 
The sutural keel is very low mid ill-detined, in plac(‘s bifed. Rase not 
pei’forated; intiated and well rounded, marked by irregularly developed 
keels, which become (piite obsolete from the middle of the base to the 
umbilical region. Apertui’e rather small, suboval, bluish white 
within; outer lip thin, faintly wavy^ columella moderately thick, con- 
cave; parietal wall covered with a thin callus. Operculum reddish 
3 ^ellow, with slighti}" depressed eccentric nucleus, marked lyy numer- 
ous lines of growth. 

Third coti/pr , — This is a badly eroded and fragmentary shell. It 
has at least one whorl more than the second cotype, i. e., about seven. 
This lasttui n has a decidedly tabulated shoulder and six rather rugose 
spiral keels between the shoulder and the obsolete peripheral sulcus. 
The base is likewise marked b}" rugose spiral keels. The keels ai*e 
rendered rugose by the strong almost riblike incremental lines, which 
grow strongei’ as the shell increases with age. 

The three cotypes have the following number of whorls and measure: 
First, young, has a little more than four turns, nucleus complete; 
altitude, 9.2 mm. ; greater diameter, S.4 mm. ; lessei* diameter, 7.8 mm. 

The second cotype has five whoi ls (it has lost probably one and one- 
half), and measures: Altitude, 29.9 mm.; greater diameter, 24.5 mm.; 
h'sser diameter, 21.8 mm. Aperture, altitude (from the posterior 
angle to the base of the columella), 19.S mm.; diameter (at right 
angles to the last, from the insertion of the columella), 18.3 iiim. The 
third cotype must have had about seven and a half whorls, six of which 
are still visible; it measures: Altitude, 87.1 mm.; greater diameter, 
81.5 mm.; lesser diameter, 28.4 mm. 

All of the specimens, 42, Cat. No. 192962, U.S.N.M., were collected 
by Maj. K. A. Mearns in Lake Mainit, northeastern Mindanao, Philip- 
pine Islands. One, Cat. No. 192961, F.S.N.M., coimcs from Baganga 
River, southeastern Mindanao, Philippim‘ Islands. 



There are two young individuals in the collection. Cat. No. 192980 
U.S.N.]\1.. collected by ^laj. E. A, Mearns at Lake Mainit, NIindanao, 
Philippine Islands, which do not belong to any of the species of whi(‘h 
we have adults from that locality. The}" are broadly conic, with the 
first one and one-half turns cylindrical, forming a miicronate apex. 
The periphery is strongly keeled and the shining surface marked by 
exceedingly tine closely spaced spiral lirations. 
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EXPLANATION OF PLATKS. 

[All ligiires are natural size.] 
Plate N. 

Vivipara (mgularis ]\luller, \k 1.‘>5. 

Viripara (oujulark } thill ppineu sis Nevill, p. 1.47. 
Vlripam miyukirls hurt'onghlmm Lea, p. 136. 
\lrlpara ungnldvis hurvoughiana lA^a, }>. 136. 
Vlvlpam uiPcmisl )tilsa))(lse)isls Bartscli, p. 143. 
Vln])ara ittean^sl Kartsoh, p. 142. 

Vlvlpam nnnbtgl (Hanley) Rei've, }>. 142. 

VI vljtara pag< Hilda BartscL, p. 144. 

Vlvlpam malnltnisls Bartseh, p. 148. 

Vlvlpam malnltensls Barlach, p. 148. 

Vlvl}tam malnltoisls Bartseh, }). 148. 

Vlvljtam glllknia Bartfieh, ]). 145. 

Plate NL 

Vivipam lanaouls form theta Bartseh, ]>. 147. 
Vlrlpava lanaouls form beta Bartseh, p. 146. 
Vivipam lanaouls form kapjxi Bartseh, ]>. 147. 
Vivipam lanaouls form gamma Bartseli, ]>. 146. 
Vivipam lanaonis iovm lota Bartseli, p. 147. 
Vlvlpam Umaonis form lambda Bartseh, p. 147. 
Vivlpara lanaonis Bartseh, p. 145. 

Vlvipara lanaouls form aljtha Bartseh, p. 146. 
]^irlpara kniaonis form eta Bartseh, p. 147. 

Vlvlpam^ lanaonis form delta Bartseli, p. 147. 
Vlvipara mindanensis Bartseh, p. 139. 

Vlvljtam mindanensis hagangensls Bartseh, p. 140. 
rOv/iam Frauenf eld, p. 147. 

Vlvipara carlrnda Reeve, p. 141. 

Vlvlpam bidaanensls Bartseh, p. 140. 

Vlvlpam zand)oange)tsls tubag(nsls Bartseh, ji. 138. 
Vivlpara zamboangensis davaoensls Bartseh, p. 138. 
Vlvljtara zamboangensls surlganensls Bartseh, p. 139. 
Vlvlpttm zamboangensls Bartseh, p. 137. 



